Abstract. This paper looks at the impact of high technology employment concentrations on urban sprawl. A methodology for translating spatial employment patterns, into place of residence patterns, is presented. On this basis, the consumption of land at the urban fringe due to both residential and nonresidential uses, is estimated. The method is tested empirically using data relating to the two main outer suburban agglomerations of high technology activity in the Chicago metropolitan area. Two counter-factual situations are simulated. The first relates to a spatial counter-factual whereby the high tech concentrations develop in the city of Chicago or within the inner suburbs. The second presents an industry counter-factual that estimates the land consumption impacts arising from the development of an alternative industrial concentration in the same location. The results of the actual and hypothetical cases are compared. They point to a considerable saving in acreage in all alternative scenarios. Some policy implications are highlighted.
Introduction
While much is known about the locational behavior of high technology industries and their tendency to agglomerate, surprisingly little work has been done on the relationship between these industries and the process of urban sprawl. Separately, both the land consumption e¤ects of employment suburbanization (Ding and Bingham 2000) and the role of high technology employment as a key to local economic development (Shearmur and Doloreux 2000) , have attracted much attention recently. However little attempt has been made to forge a link between the two. This is surprising in view of the intuitive per-ception of high technology firms as occupying land-extensive facilities in parklike settings at the city perimeter and employing high wage labor with a preference for outer-suburban, low-density residence. While this caricature may be exaggerated it does suggest that high technology-induced urban sprawl is likely to be even more land-intensive than other forms of suburbanizing economic activities.
The spatial behavior of high technology industries creates distinctive locational patterns at both inter and intra-metropolitan scales. At the intermetropolitan scale, the tendency to seek out new locations and create new agglomerations in new places, has been well noted (Markusen et al. 1986; Feldman 1994; Acs and Ndikumwami 1998; DeVol 1999) . For our purposes however, the intra-metropolitan behavior of high tech industries is of more significance. New suburban employment clusters within the orbit of the metropolitan area have been recognized as major components of the polycentric city (McDonald 1987; Giuliano and Small 1991; Anderson and Bogart 2001) . These new agglomerations invariably cause pressure on land and housing markets via the redesignation of land uses, the incorporation of unincorporated land, annexations and the like. When these employment centers specialize in high technology there is reason to believe that demand for land consumption will intensify. The housing preferences and amenity-intensive lifestyle of high tech workers are reflected in demand for low density and single-family homes, proximity to retail and entertainment centers and the like (Herzog and Schlottman 1991; Malecki and Bradbury 1992). Through the consumption patterns of their labor force, high technology employment agglomerations are therefore likely to impact on the process of suburbanization, irrespective of their actual location within the metropolitan area.
Surprisingly, the resurfacing of the debate on the costs and benefits of urban sprawl (Burchell 1997; Brueckner 2000; Landis 2001) , has not heralded an assessment of the di¤erential impacts of economic activities on metropolitan expansion. This study attempts to make this link in the context of high technology industries. It o¤ers empirical measurement of how workplace concentrations of high technology activity translate into metropolitan sprawl, based on the outward extension of residential communities. We examine the case of outer suburban high technology agglomeration in the Chicago metropolitan area and look first at the impact this employment suburbanization has on its immediate areas and on other parts of the metropolis. Then we simulate two counter factual situations. The first relates to a spatial counterfactual. We ask what would happen if these concentrations were hypothetically transplanted to other parts of the metropolitan area. Would there be the same pressure on the outer suburbs or, would more central-city or inner suburban residents be employed thereby lessening the pressure for outer suburban residential development? Second, we simulate an industry counter-factual, observing whether the development of an alternative industrial agglomeration in the same location would give rise to a di¤erent magnitude of land consumption in the outer suburbs.
The paper proceeds in the following manner. The existing evidence on the relationship between high technology location and urban sprawl is reviewed and the particular case of high tech development in Chicago is highlighted. Then the method and data employed in this analysis is presented. This involves a simple micro-simulation that translates place-of-work patterns into place-of-residence patterns. Preliminary estimates of the amount of outer sub-
